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Why crop yields matter

* Yields and nutrient applications are tied together

Nutrients

Cropyield applied

We need nutrients
to produce a crop

yield As yield increase

does nutrient appli



*EXAMPLE

Models can be used to estimate the yield that attracts nutrient application, isolate the DATA ONLY
effects of management by accounting for weather

200

150

100

50

e Census Data
® Estimate

Expected Yield Attracts Applications

L J
B ° Average Yield Used in Lo.ng—ter
..-/ ® ® Loads Calculations

(CAST scenario loads)

(Load estuarine model)
(=) T | on

K O O

A O O

@

AnnualYield Used in Dynamic Modﬁ
(=) ]
(o)
(o))

T . =]

1985
1987
1995
1997
2003
2005
2007
2009
2011
2013
2015
2017
2019
2021
2023

—
o
o
o~

—Expected Yield —Average Yield e Annual Yield



A quick refresh of
how CAST works:

CAST Structure

Average Load
+
Alnputs * Sensitivity
*
BMPs

x
Acres

x*
Land to Water

*
River Delivery

~

Load by land-river segment and land use



CAST Stru Ctu Fe Illustrative example

Average Load \ Average nitrogen load to stream for

==
Alnputs * Sensitivity double cropped ag land watershed

* wide is 40 pounds per acre

BMPs

x*
Acres

x
Land to Water

*
River Delivery

Load by land-river segment and land use



CAST Structure

[llustrative example
FERTILIZER

Average Load ,
+ L — Your area applies 115 pounds of
Alnputs * Sensitivity fertilizer while the watershed-wide

* average is 140.
BMPs

* Each additional pound of fertilizer

Ac;es results in 0.2 lbs of runoff
Land to Water
e
River Delivery (115-140) * 0.2 = -5 |bs/acre

Load by land-river segment and land use



CAST Structure

[llustrative example
UPTAKE

Average Load
+ L — Your area uptakes 110 pounds c?f
Alnputs * Sensitivity fertilizer while the watershed-wide

* average is 120.
BMPs

* Each additional pound of uptake

Ac;es results in -0.17 lbs of runoff
Land to Water
e
River Delivery (110-120) *-0.17 = 1.7 lbs/acre

Load by land-river segment and land use



CAST Stru Ctu Fe Illustrative example

Average Load . L
SUM each of the inputs™ sensitivities

+
Alnputs * Sensitivity «— for each input category (e.g. fertilizer,
* uptake, etc.) with the watershed

BMPs average load

x*
Acres

*
Land to Water

*
River Delivery =36.7 lbs

Average
Load

Load by land-river segment and land use 8




CAST Stru Ctu Fe Illustrative example

Average Load
+
Alnputs * Sensitivity
* BMPs are applied which give, in
BMPs <«— aggregate, a 20% reduction
*
Acres
*
Land to Water
*
River Delivery 36.7 * (1 '.20) = 29.36 le/aCI’e

Load by land-river segment and land use



CAST Stru Ctu Fe Illustrative example

Average Load
+
Alnputs * Sensitivity
*

BMPs There are 100 acres of double

Ac’:es — cropped land in this segment
*
Land to Water
* 29.36 lbs/acre * 100 acres = 2936 lbs

River Delivery

Load by land-river segment and land use



CAST Stru Ctu Fe Illustrative example

Average Load
+
Alnputs * Sensitivity The land here i1s 50% leaker than
* average due to high groundwater
BMPs : :
. recharge in the piedmont carbonate
Acres
* The river system reduces loads by
Land to Water 30%
*
River Delivery

2936 lbs * 1.5 * (1-.30) = 3082.8 lbs
Delivered to the Bay from this land use and

Load by land-river segment and land use Segment



Issue were identified with P6 yields

Didn’t not capture the trend (or muted
trend)

Often very variable from year to year




Modeling crop yields,
proposed P/ approach

* A county level modelis
preferred, but there are a total
of four models generated to
predict yields based on
available data and fit.

Does sufficient data exist at county level?
\CEICK| data acres planted)

Growth region fit
County
model, county
level model
level predictors

Growth
region model
Sufficient fit?
Aggregated growth
regions or
watershed model

Predicted yleld




Model is fit to Census of Agriculture (COA)
and Survey data

* Thisis achange in 2025

* COA and Survey are weighted based on estimate of
uncertainty

* Generally, the Survey is weighted 20% of the COA

* Using both the weighted Census and Survey reduces the
negative impact of any bad Census data without
substantially decreasing model fit or consistency



A look at the watershed scale

* Corn for grain
* Expected application
* Plant Available Nitrogen applied

* Watershed average
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Pan/acre
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State Scale



Yield, corn for grain
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Yield, corn for grain

200

150

100

50

NY

- ]

Obs. Yeild

Yield attracting application, county

Yield attracting application, state avg.
Long-term weather independant, county
Long-term weather independant, state avg.
PB, county

PG, state avg.

*

*

]

* s *

el .
*

» * s 3
- e 0 8

(S O (i

L s ol

T . B

A o T ]

I 10 RN

e
O

ala

g e

0 S e R T 1

o

& B e 0 0 o)

R0 a0 B

Tl Bl & B
L 2. 1.  _ N N
& & M BN M W

0 K

0 e

: | *
L

: & * . ! ¢ L ]
L

&
L
[ [ [ [
1990 2000 2010 2020

Year




PA

L & & B VD WM R b W ]
& & Wl B e AN
Coll OOl COD OEED DR T el e P
e O T DD T N [T G0 0 e
Qo D N TR o N e el ] L 1
Cr oD o TN AR AL e S TD « Dadd Dl
OOl OO DD ORI o & O
| el R A ol e S e el
& 8 OO0 AOR0NCRG RN o DN O AT -
O @ T DI el e+
T O Coimnge il T 10T « edelde
Co D0 O ot e I e el D BN I B 8
T s Oy eI 0 | el 1 * & @
Ok Ol o Te e w0 o0
UL T 0 305 W O

o R KL

[
L)

a C0 oo T a0

ah pIgiCe ol
& O SDIN0NECEICTDE 0 DN

O CODAIET I i & e
2 R v T 1 o (e
D R i
& D BN e

Long-term weather independant, county
Long-term weather independant, state avg
s
g o
A

Yield attracting application, county
— Yield attracting application, state avg.

Obs. Yeild
PB, county
— Pb, state avg.

L
o
o

_ _ _
0gl QoL 0%

(-
[
d

UIelB Jo) LIod 'plal A

2020

2010

Year

1990




VA

Obs. Yeild

L
o

Yield attracting application, county
— Yield attracting application, state avg.

L a1, 1 1 .. W L.l _ N N N
& & E-NEMNEREE D D L
O o o e e T o i b b B
& R [ T T, s e b s O D e
o ! T T e o T
& o TR o) TN ¢ oo TR 0 T 0D e el
L o e O AT R BN ]
A Y T[T T v DC D CRCE T oD 0 e
& N SN TR o T M O T 0T
5 4 TR T ek 7 e b T 6D)
T T WA TR R o0t it i 41 T el S - &
O O T e, T T 2D I Toel 6D i el

O i D TR D R oL CiINE T i ek e —

O TN N T ol i &
& oW i R 3 00 T T 1 D e e

o, i I T o R R R e R L

0O T R O
MO O, T T i (o
] e e ko o 2D T e &
L 1 J - o G TR T A TR )
(o] I O AT (T
ol R T T (o e, W O W L
[ I 00
* W COTNCRTRTRE TRy B2 e 1 ) n Jedeells o
T A o e o e
AT T 0 TR 1 13 el G o
_:_.”_”_”_H__”__”.”__”.HHu_

CoCe T KNG0T 0CeToh 1 oo oxe el

Long-term weather independant, state avg.

PB, county

Long-term weather independant, county
— Pb, state avg.

L L X RO A0 n T 0T
& & N

o

00 20 20 00e ST o I

Dy ol i o e e e -
O OoCo e Roado o 2o

_ _ _
0gl QoL 0%

(-
[
d

UIelB Jo) LIod 'plal A

2020

2010

1990

Year



Obs. Yeild
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County Scale



Yield, corn for grain
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Yield, corn for grain

200

150

100

50

Lancaster county, PA

42071

* (Obs. yeild, county

o

o

Obs. yeild, growth region avg.
Yield attracting application
Long-term weather independant
PG

1990

Year

2010

2020




Yield, corn for grain
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General takeaways:

* P7 method increases yields

* Better captures trends

* Yield attracting application
* (think best three of five)

* Average yield

* Usedin Long-term Loads Calculations

* Reduced variability
* Remember, currently only 11 major crops



Questions?



Vote:

* We should adopt the new statistical methods for
determining crop yield trends for all crops that
have nutrient application goals per production
per acre (true yield units).




Consensus Continuum

“I do not agree and
feel the need to
stand in the way of
this decision”

1

"I believe more
work is needed

before we make a
decision”

2

“I trust the group

and will not block
this decision but

need to register my
disagreement”

3

"I can live with it"

4
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